In recent years interests in the North America oil/gas industry have shifted to and focused on tight/shale liquid-rich gas/oil reservoirs because of the low price of natural gas. It is evident that, beside gas permeability, permeability to hydrocarbon liquids must be understood to properly evaluate liquid production potentials. Previous studies have used gas to determine the intrinsically "true permeability" with the assumption that the "true permeability" corrected from gas permeability is equivalent to the liquid permeability for shale or tight reservoirs with microporous fabric. The microporous fabric with pores or pore-throats in the nanometer size range causes multiple co-existing gas transport mechanisms (continuum/viscous flow, slip flow, transitional and Knudsen diffusion). Several studies have shown that the conventional Klinkenberg correction to gas permeability is no longer appropriate for microporous medium, implying that the permeability to hydrocarbon liquid is likely also different from the gas-based "true permeability". We envision that for unconventional rocks with nano-scale pores or pore-throats, the intrinsically "true permeability" from gas does not exist alone anymore because the permeability becomes a parameter that measures both the effectiveness of pore-network connectivity and the strong interaction between the specific fluid and the pore structure.
